The release of DNA into the extracellular milieu by neutrophil during a process called NETosis has been postulated as an additional source of autoantigens; a process believed to be important in the pathogenesis of some autoimmune disease, such as systemic lupus erythematosus (SLE). However, it is not established if the B and T cells undergo the release of DNA to the extracellular milleu, in response to different stimuli. In this study, it was observed that the treatment of B and T cells with PMA, ionomycin and the serum from patients with SLE induced the extracellular DNA presence in B and T cells. These findings suggest that the phenomenon were similar to those observed in neutrophil's Etosis; B and T cells also released their DNA into the extracellular milieu. The findings express that serum from patients with SLE and SLEDAI ≤ 8 triggers the release of extracellular DNA in neutrophils, B and T cells, that suggested the presence of soluble factors in the serum that favoured this phenomenon.
Introduction
Neutrophil extracellular traps (NETs) are structures formed by a mixture of DNA with histones, cytoplasmic and granular proteins that are released into the extracellular milieu. This allows the neutrophil to trap different microorganisms as effector mechanisms. It has been reported that eosinophils, basophils, mast cells, monocytes and macrophages also release DNA in response to different activating stimuli, as part of a process known as ETosis [1] [2] [3] [4] . However, whether it may occur in T and B cells in response to activation is not known.
Actually, it is considered that NETs may contribute to autoantigens and neo-antigens; especially when these structures are not completely eliminated, as it is considered to occur in systemic lupus erythematosus (SLE) [5] [6] [7] .
Previous in vitro studies have shown that the neutrophils from patients with SLE release NETs in the absence of any stimuli, favouring the exposure to autoantigens that may undergo further oxidative changes and their antigenicity, endothelial damage and IFN-a production by pDCs [8] [9] [10] [11] [12] . In addition to this excessive production of NETs, Hakkim et al. [5] proved that a group of patients with SLE had a lowered capacity to degrade NETs, while developing lupus nephritis to a higher proportion. In addition, Leffler et al. [6] showed that patients who did not degrade NETs had a more active disease and presented lower level of complement C4 and C3, in serum.
The NETs releases have been observed in the absence of infectious processes, suggesting that the soluble factors in patients' serum triggered it [8, 10] . Furthermore, elevated proportion of apoptotic cells, defects in their clearance and release of NETs have been reported in SLE [7, 13] . For these reasons, it was considered relevant to know if the serum induced DNA release into the extracellular milieu is related to cell death events or not. This could provide insights about the increase in the antigenic charge and lost of the immunological tolerance, which do not necessarily entail death cell.
This study evaluated the presence of DNA extracellular in neutrophils, B and T cells in response to activating stimuli, including serum from patients with SLE. It was observed that PMA, ionomycin, anti-IgM + LPS and serum from patients with SLE and SLEDAI ≤ 8 induced the presence of DNA into the extracellular milieu in neutrophils, B and T cells. In lymphocytes, it also resulted to a decline in phosphatidylserine exposure and an increase in cell membrane damage. However, in T lymphocytes, a higher DIOC 6 uptake through mitochondrial membrane was observed. Conversely, serum with SLEDAI > 8 triggered the presence of extracellular DNA in lower proportions in the three cell populations evaluated; also B and T lymphocytes had increased cell membrane damage, established by the increased propidium iodide staining.
Materials and methods
Reagents. Ficoll-Hypaque, RPMI 1640 medium, PMA (Phorbol 12-myristate 13-acetate), ionomycin, lipopolysaccharide from Escherichia coli 0111:B4, DPI, modified Dulbecco's phosphate-buffered saline (DPBS) and cyclosporine A were purchased from Sigma-Aldrich (St. Louis, MO, USA).
Penicillin/streptomycin, Sytox Green, Hoecsht, DNase I, RNase A, DIOC 6 (3.3 0 -dihexyloxacarbocyanine iodide), Polymorphrep and fetal bovine serum (FBS) were purchased from Thermo Fisher Scientific (Waltham, MA, USA). The RosetteSep TM B cell enrichment cocktail was acquired at Stem Cell Technologies (Vancouver, Canada). The anti-CD3 (clones UCHT1 and SK7), anti-CD45 (clone HI30), anti-CD19 (cloneSJ25C1), anti-CD14 (clone M5G2) and anti-CD16 (clone B73.1) antibodies were purchased from BD Biosciences (San Diego, CA, USA).
The TACS annexin V-FITC apoptosis detection kit was acquired from R&D Systems (Minneapolis, MN), and the Goat F(ab') 2 Fragment antibody to human IgM was obtained from MP Biomedicals (Solon, OH, USA).
Patients and controls. Forty-six serum samples from patients with SLE were processed ( Table 1) . The patients were diagnosed at the Rheumatology Service in University Hospital San Vicente Foundation, Medellin-Colombia, according to the criteria established by the American College of Rheumatology in 1982 [14] . Two groups of patients were established according to Systemic Lupus Erythematosus Disease Activity Index (SLEDAI): patients with mild to moderate SLE (SLEDAI ≤ 8) and those with active SLE (SLEDAI > 8).
The therapeutic regimen included prednisolone, chloroquine (that was the most used among all groups of patients), azathioprine, methotrexate, mycophenolate mofetil, methylprednisolone and cyclophosphamide ( Table 1) .
As a control, the serum from five patients, with other autoimmune diseases (OAD) that had similar treatment with SLE patients, was included. Also, neutrophils, B and T cells, were isolated from 22 healthy controls (HCs). Serum samples from HCs were employed to prepare pool of human serum (NHS).
The exclusion criteria for the selection of patients were infections, pregnancy, diabetes or neoplastic processes. The HCs have no history of autoimmune diseases, diabetes or cancer. All patients and HCs signed an informed consent form. According to the Declaration of Helsinki, the Medical Research Ethics Committee, from the School of Medicine University of Antioquia, approved this form.
Isolation of lymphocytes and neutrophils. Peripheral blood samples were obtained from healthy controls (Table 1) and collected in EDTA tubes. B cells were isolated through negative selection, using a RosetteSep TM B cell enrichment kits according to the manufacturer's instructions. The purity of B cells was assessed by flow cytometry, using anti-CD45, anti-CD19, anti-CD3, anti-CD14, and anti-CD16 antibodies on a FACSCanto (BD Biosciences, San Jose, CA, USA). The purity of B cells was 81% on average.
T cells were separated by sorting them from PBMC in a Moflo XDP (Beckman Coulter, Brea, CA, USA), using anti-CD45 and anti-CD3 antibodies. The purity and efficiency were 99% and ≥95% on average, respectively. To sum up, neutrophils were isolated, using Polymorphprep according to manufacturer's instructions. Neutrophils were left to adhere for 30 min at 37°C and 5% CO 2, before the stimulation. The patients with SLE were classified into two groups based on the SLEDAI. One group consisted of patients who had a SLEDAI ≤8 (n = 28) and another one who had a SLEDAI >8 (n = 18). The group of patients with OAD, was composed of patients with rheumatoid arthritis (n = 1), granulomatosis with polyangiitis (n = 1), Sj€ ogren syndrome (n = 1), dermatomyositis (n = 1) and cryoglobulinemic vasculitis (n = 1). The median and interquartile ranges are showed for age. The frequency (%) and the dose of the medications that patients with SLE received are showed. Prednisolone and chloroquine were the most used drugs in the two groups of patients. Stimulation of neutrophils, B and T cells, using different activating agents. The neutrophils, B and T cells were obtained from HCs. The B cells (2 9 10 5 ) were stimulated with PMA (0.2 lg/ml or 0.5 lg/ml), ionomycin (5 or 10 lg/ml) or anti-IgM (12.5 lg/ml) + LPS (20 lg/ml). On the other hand, the T cells (2 9 10 5 ) were stimulated with ionomycin (5 lg/ml) for 18 h.
The neutrophils, B and T cells, were stimulated during 4 h (neutrophils) or 18 h (lymphocytes), to a final concentration of 10% of serum from patients with SLEDAI ≤ 8 or >8, 10% from the NHS and 10% for serum from patients with OAD. The release of DNA was assessed using Sytox Green in the fluorescence microscopy and semi-quantified in the spectrofluorometer. The presence of extracellular DNA was detected by fluorescence microscopy (Olympus CKX41 and Carl Zeiss Axio Vert A1), using Sytox Green (0.25 lM), Hoecsht (3 lg/ml) or propidium iodide (1 lg/ml) for DNA staining, and semiquantified by a spectrofluorometer (SpectraMax Gemini, Molecular Device) using 96-well cell culture plates with dark walls (Greiner Bio-one, Frickenhausen, Germany). A scan of 9 points per well was performed at an excitation wavelength of 485 nm, emission of 535 nm. The DNA was detected with Sytox Green (2.5 lM). The results were reported as relative fluorescence units (RFU).
For data normalization, RFUs detected in the serum samples were subtracted from the RFUs detected in treated cells. The experiments were performed in triplicate. Only neutrophils were fixed with 4% paraformaldehyde for 20 min, at room temperature, and it was observed with fluorescence microscopy, after incubation time.
The resulting data in fluorescence microscopy and spectrofluorometry were analysed using the single-blind technique; in which the demographic and clinical backgrounds of SLE patients that provided the serum samples were unknown to the analyst.
Assessment of events associated with cell death. Events associated to cell death were assessed in B and T cells to determine whether these were related with the release of DNA into the extracellular milieu. The cells were treated for 18 h, using serum from patients with SLEDAI ≤ 8 or >8. Accordingly, 2 9 10 5 cells were cultured in 200 ll of RPMI (final volume) supplemented with 2% penicillin/ streptomycin in 12 9 75-mm polystyrene tubes (Falcon, Tewksbury, MA, USA). After the incubation time, phosphatidylserine exposure and alteration of plasma membrane permeability were evaluated, using the apoptosis kit according to the manufacturer's instructions. Also, 2 9 10 5 of the T or B cells was incubated briefly in the dark for 20 min, using 50 ll of Annexin V incubation reagent and propidium iodide (PI, 2 ll). After the incubation time, measurements were made with a Alteration in mitochondrial function was assessed with DIOC 6 (230 nM) and PI (0.4 lg/mL), using a mixture of DIOC 6 , PI and DPBS. Staining was performed in the dark within 20 min. Lastly, the measurements were made with a FACS Canto cytometer. The mean fluorescence intensity (MFI) for DIOC 6 was determined in the cell population, DIOC 6 + PI À . Statistical analysis. GraphPad Prism, version 6, (GraphPad Software, Inc, San Diego, CA, USA) was used for the statistical analysis. Comparisons among the groups were made with a nonparametric, one-tailed, Wilcoxon test, ran in paired samples. The value of P < 0.05 was considered significant.
Results

Demographic and clinical characteristics of serum sources
The demographic characteristics of patients and healthy controls used as serum sources are shown in Table 1 . The age range among the patients and healthy controls (P > 0.05) was comparable. For patient with SLEDAI ≤ 8, the median age was 26 years (interquartile range (IQR) 20-36); patients with SLEDAI > 8, 25 years (IQR: 20-28); and healthy controls, 27 years (IQR: [25] [26] [27] [28] [29] . For patients with OAD, the median age was 37.5 years (IQR 19-49). In all groups of patients (SLE and OAD), the major subjects were women, in a proportion of 7:1.
Activating Stimuli and Serum from patients with SLE induced the release of DNA into the extracellular milieu in neutrophils and lymphocytes
The presence of DNA extracellular in B and T cells was found, after 18 h stimulation with PMA (0.2 lg/ml or 5 lg/ml) or ionomycin (5 lg/ml or 10 lg/ml) (Fig. 1) . The presence of extracellular DNA was observed too with the more physiological stimuli such as anti-Ig M (12.5 lg/ ml) + LPS (20 lg/ml) used to stimulate B cells (Fig. 1) . The presence of extracellular DNA was verified through treatment with DNase I and staining with other DNA intercalating agents (data not shown); confirming the presence of DNA in the structures extracellularly observed with Sytox Green.
Evaluation was carried out to determine whether the serum of SLE patients was able to induce the release of DNA by neutrophils, B and T cells, from healthy individuals.
When neutrophils from healthy individuals were treated with serum from lupus patients with SLEDAI ≤ 8 for a period of 4 h, the presence of extracellular DNA was evidenced through the increase in RFUs (P < 0.005), by spectrofluorometry and visualization using fluorescence microscopy ( Fig. 2) . In serum with SLEDAI > 8, there was not any increase in the RFUs or detection with the microscope (Fig. 2) . The treatment of these cells with serum from patients with OAD induced RFUs increase, and the presence of structures similar to those of NETs was observed in the serum of patients with SLEDAI ≤ 8 (Fig. 2) .
The effects of sera from patients with SLE in B and T cells were also evaluated. The serum from patients with SLEDAI ≤ 8 significantly increased RFUs (P < 0.005) and induced the presence of extracellular DNA in B cells, in a similar way to what was observed in neutrophils (Fig. 3) . Despite the serum of patients with SLEDAI > 8 increased the RFUs (P < 0.05) compared to NHS, extracellular DNA was not detected by fluorescence microscopy in most of them (Fig. 3) . Neither the presence of extracellular DNA nor the increase in RFUs was observable, when peripheral blood B cells were treated with the serum from patients with OAD (RA: rheumatoid arthritis, GPA: granulomatosis with polyangitis and DM: dermatomyositis). However, the presence of extracellular DNA and increase in RFUs was observed, when the mentioned cells were treated with serum from patients with Sj€ ogren syndrome (SS) and cryoglobulinaemia, as well as from one subject with cryoglobulinaemic vasculitis (CV) (Fig. 3 and data not  shown) .
When T cells were stimulated with the serum from patients with SLE and SLEDAI ≤ 8, the DNA extracellular was also observed; whereas, the phenomena were not evident in most of the cells treated with serum from patients with SLEDAI > 8 (Fig. 4) . The treatment with serum from patients with OAD (RA, GPA, DM and SS) induced the release of the DNA into the extracellular milieu, in similar amounts to those observed with NHS. Nevertheless, a greater presence of extracellular DNA per evaluated field was observed, when cells were treated with the serum from the patient with CV (Fig. 4 and data not show) .
Together, all these findings suggest that soluble factors present in serum of lupus patients with SLEDAI ≤ 8 induced the presence of structures similar to NETs in the three types of cells evaluated. However, patients with SLEDAI > 8 do not favour its occurrence. Also, the results showed that patients with large amounts of immune complexes, such as those with SS or CV, induced the phenomenon in B cells. Only the serum from patient with CV managed to do so in T lymphocytes; contrary to obtained results in the case of neutrophils, in which the serum of all patients with OAD induced release of DNA.
Serum from patients with SLE induces increased DIOC6 uptake without phosphatidylserine exposure, in B and T lymphocytes
To confirm that the release of DNA observed in the previous assays was not due to a type of death cell, we evaluated several events associated with cell death in sorted B and T cells, in response to serum from lupus patients stimulated during 18 h with serum from patients with SLE and SLEDAI ≤ 8 or >8. .......................................................................................................................................................... Furthermore, the treatment with serum for patients with SLEDAI ≤ 8 in T cells caused a higher uptake of DIOC 6 by the mitochondrial membrane, with a median for the MFI of 16364 (IQR: 13830-21765 MFI). When compared to the treatment with NHS, the median for the MFI was 10306 (IQR: 9,583-14,677 MFI) (P < 0.05, Fig. 6 ).
The treatment with serum from patients with SLEDAI > 8 only increased in B and T cells incorporation of propidium iodide (P < 0.05) 2.1% (IQR: 1.7-2.5%) and 0.4% (IQR: 0.4-2%) respectively, compared to the treatment with NHS. Other events associated with cell death such as phosphatidylserine exposure and alteration in mitochondrial membrane potential did not result in a statistically significant effect, when compared to the treatments with NHS (Figs. 5 and 6 ).
Such findings suggest that serum from lupus patients with SLEDAI ≤ 8 can modulate events associated with cell activation and/or cell death, which have not necessarily explained the release of DNA into the extracellular milieu observed.
Discussion
ETosis has been reported in basophils, eosinophils, mast cells, monocytes and macrophages, but not in lymphocytes [2, 4, 15] . However, this study reports the release of DNA into the extracellular milieu by peripheral blood B and T lymphocytes, in response to the stimulation with PMA, ionomycin and serum from patients with autoimmune disease.
The treatment with anti-IgM + LPS, which resembles a physiological stimulation of B cells, also induced the release of DNA into the extracellular milieu, being a clear indication of the phenomenon occurrence in vivo.
This study did not evaluate proteins associated with DNA; however, it is important that subsequent studies evaluate the composition of the DNA released into the extracellular milieu by B and T cells. The detection of proteins such as histones or citrullination of the same will permit exclusion of other forms of cell death, where there is DNA release.
Otherwise, the semiquantification or quantification of the release of DNA, made by spectrofluorometry, must be carefully analysed; excluding other types of cell death that allow the release of the DNA. For this reason, the integrity of the DNA released by peripheral blood B cells was evaluated, using agarose gel electrophoresis (data not shown). In this case, it was observed that the extracellular DNA detected after stimulation with ionomycin had a high molecular weight, which had not suffered random or internucleosomal fragmentation as occurs in necrosis or apoptosis, respectively [16] . This DNA presented a similar pattern (high molecular weight and no fragmentation) to that observed previously in the literature for NETs [15, 17] .
The spontaneous NETosis described in SLE suggests that soluble factors (autoantibodies, immune complex, cytokines and complement factors) could be inducing the phenomenon. This work reports that the serum from patients with SLEDAI ≤ 8 induced the release of DNA, by peripheral blood neutrophils, B and T cells from healthy controls. Even though the soluble factors responsible for such phenomenon were not evaluated, previous studies have shown that antibodies (anti-LL37, anti-HNP and anti-RNP), cytokines (IFN-a, IFN-c and TNF-a) , immune complexes and complement proteins enable the release of NETs. Such evidence could provide an explanation to the results in this study, at least in neutrophils [12, [18] [19] [20] .
With regard to B cells, there is evidence considering that immune complexes can induce FccRIIB activation, which is registered as a signal of cellular stress in the absence of BCR-specific antigen binding [21, 22] . Immune complexes could also mediate BCR cross-linking and induce downstream signalling pathways, which allow release of DNA. In such sense, it may prove convenient to assess whether a similar mechanism affected the B cells from healthy controls, in which FccRIIB or BCR activation could have been important in the release of DNA into the extracellular milieu.
The presence of extracellular DNA was detected in T cells in response to NHS treatment or with the serum from patients with OAD (RA, GPA, SS and DM), but greater release was noted in the case of the serum from lupus patients with SLEDAI ≤ 8 or patients with CV. This suggests that soluble factors in the serum pool of healthy controls and, to higher levels, in patients with SLE and OAD were responsible for the release of DNA by T cells. However, the phenomenon was not observable in T cells treated with FBS.
When the serum from OAD was evaluated, NETs were released from neutrophils stimulated with the serum from patients with RA, GPA and DM in agreement with previous reports in the literature. [23] [24] [25] . The release of extracellular DNA caused by the serum from a patient with SS was observed in neutrophils too. The patients with these diseases also presented autoantibodies against ribonucleoprote ınas, increased levels of IFN type I and circulating immune complexes [26] ; therefore, the possibility of their role in this results should not be discarded. In B and T cells, the release of extracellular DNA was observed with the stimulation with serum from a patient with primary SS and cryoglobulinaemia, and another with CV, similar to occurred with serum from patients with SLEDAI ≤ 8. This suggests that the presence of immune complexes containing antibodies against DNA or nuclear antigens may be one of those responsible for the phenomenon in B cells.
In contrast to the finding in B cells, only the serum from the patient with CV induced the release of DNA into the extracellular milieu, using T cells. This suggests that besides the immune complexes, other soluble mediators are important for the occurrence of the phenomenon in T cells, or that the release of DNA is not influenced solely by immune complexes.
These findings also led us to suggest that autoantibodies, immune complexes and pro-inflammatory cytokines present in other autoimmune diseases could induce release extracellular of DNA, which perpetuates autoantibody formation cycles, inflammatory response and tissue damage.
Previous works have shown that immune complexes are able to induce NETs production dependent of Fcc receptors. For this reason, it was expected that serum from patients with SLE and SLEDAI > 8 overwhelmingly favoured the phenomenon, at least in neutrophils, due to its abundance of circulating immune complexes [24, 27, 28] . However, isolated immune complexes from patients were not employed in this study.
Therefore, it should not be overlooked that the presence of other soluble mediators or high doses of immunosuppressive agents that patients with SLE receive may somehow affect the release of DNA [29] [30] [31] [32] . Thus, it would be convenient to evaluate whether the differences observed in the release of DNA into the extracellular milieu, among groups with SLEDAI ≤ 8 or >8, can be explained due to the drug treatment. This means that with the highest dose of pharmacological agents, the expression of soluble factors responsible for NETs release from the immune cells is considerably reduced [33] .
The most commonly used immunosuppressants for the treatment of SLE are corticosteroids, such as prednisolone. In a study by Fyfe et al. [29] , it was shown that prednisolone affects the rearrangement of the cytoskeleton in porcine endothelial cells. It cannot be ruled out that the leucocytes could have a similar effect and alter the rearrangement of microtubules and actin cytoskeleton, which have been described as important for the release of NETs [34] . In addition, glucocorticoids may decrease or inhibit calcium release. Besides, it has been shown that an efficient induction of NETosis requires mobilization of calcium from the intracellular and extracellular reservoir, highlighting the role of calcium in the release of NETs. Drugs that alter the calcium mobilization in neutrophils, B and T cells could have important implications for regulating Etosis [30] [31] [32] .
Previous reports in the literature show that chloroquine is able to inhibit autophagy, because it induces an increase in intralysosomal pH and decreases the degradation of proteins. Autophagy is an event that allows the chromatin unfolding for subsequent NETs release [35] .
In this sense, it would be convenient to evaluate whether the high doses of drugs that the patients received and the differential expression of soluble factors cells derivatives could explain the differences observed in the release of DNA into the extracellular milieu, between the SLEDAI ≤ 8 and >8 groups.
Previous studies have shown that serum from patients with SLE induced apoptosis in PBMC of healthy individuals, independent of whether the disease is active or not [36, 37] . Nonetheless, in this study, the serum from patients with SLEDAI ≤ 8 induced a decrease in the apoptosis of B and T cells, in comparison with those treated with NHS.
It is then possible to suppose that one reason for the reduction in apoptosis cell percentage in B and T cells induced by the serum from patients with SLEDAI ≤ 8 could be the presence of survival factors in these patients' serum, as well as BAFF, IL-4, IL-15 and IL-17 [38] [39] [40] [41] .
Additionally, in T cells, an increased uptake of DIOC 6 induced by serum from patients with SLEDAI ≤ 8 was demonstrated; this suggests an increase in mitochondrial membrane potential (MMP). Mitochondrial hyperpolarization has been described in very early stages of apoptosis preceding phosphatidylserine exposure, which is indicative of cell activation and/or oxidative stress [42, 43] . On the contrary, decreased phosphatidylserine exposure was observed. Therefore, the serum from patients with SLE may be activating another type of death or cellular mechanism in T cells.
If findings on the induction of DNA release into the extracellular milieu are taken into account, it could be suggested that the soluble factors in lupus patients with SLEDAI ≤ 8 reduced apoptosis, caused mitochondrial hyperpolarization and induced the release of DNA into the extracellular milieu. However, it is not possible to say this DNA release was the reason for the increase in the cell membrane damages observed. This is because, the extracellular release of DNA did not always coincide with membrane damage and it was also a common event to both serum groups. The findings suggest that the release of DNA into the extracellular milieu can be vital, because it was not related, in any way, to the cell death markers evaluated in this study. However, it cannot be excluded that similar to what happens in neutrophils, a lytic release of DNA into the extracellular milieu leading to cell death can occur.
Based on the results of this study, it can be proposed that the release of DNA into the extracellular milieu by neutrophils B and T cells, which was induced by the serum from patients with SLEDAI ≤ 8, can provide an explanation for the persistence of the disease because: extracellular DNA can be a constant source of autoantigens for autoreactive B cells, treatment of pDCs, monocytes and macrophages using extracellular DNA obtained from lymphocytes cultures that can induce production of IFNa and pro-inflammatory cytokines (IL-1b, IL-18, IFN-c, TNF-a) in vivo, which would translate into SLE exacerbation [11, 44] . Also, extracellular DNA released by lymphocytes could bind to C1q, directly or through the autoantibodies already attached to it, which would generate complement activation and consumption aggravating the inflammatory response [6] ; and finally, in the case of NETs, it has also been proven that they can induce a pre-activation in T lymphocytes, by reducing its activation threshold and increasing the antigen-specific response even under suboptimal doses [45] . Whether a similar case occurs in the presence of extracellular DNA released by lymphocytes will be determined. The T lymphocytes pre-activation would intensify the immune response in SLE.
This study describes the presence of extracellular DNA in neutrophils, B and T cells induced by serum from patients with autoimmune disease, especially SLE, which could have a pathogenic potential and may help to explain the disease chronicity. Whether immune complexes, cytokines and/or complement factors are responsible for this phenomenon and whether the treatment that patients receive can influence the process should be subjected to further studies.
